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v) INTRODUCTION 
lww 
At- u -  I n  examining t h e  p o s s i b i l i t y  of cont inuous TV 
chl 
3- coverage du r ing  Rover t r a v e r s e s  ,' t h e  e a r t h - r e c e i v e d  s i g n a l  

s t r e n g t h  i s  an impor t an t  parameter.  The 8 dB improvement 2 i n  t h e  2 1 0 '  d i s h  over  t h e  85' d i s h  makes i t s  use a t t r a c t i v e .  
o\ The q u e s t i o n ,  t hen ,  i s  do w e  have coverage.  

To examine t h i s  problem, w e  looked a t  t h e  

1 Apollo 1 6  mission a s  it i s  now planned.2 The nominal launch 
day of March 1 7 ,  1 9 7 2 ,  w a s  assumed and t h i s  determined t h e  
LM touchdown t i m e  a s  shown on Figure  1. A t  t h i s  p o i n t  t h e  
nominal l u n a r  t i m e l i n e  of  Apollo 15 w a s  used. Also shown 
on Figure 1 i s  t h e  Goldstone 2 1 0 '  d i s h  coverage (moon above 
5' o f  the  l o c a l  hor izon  a t  Goldstone) .  

1 GOLDSTONE COVERAGE 

I t  i s  seen  t h a t  t h e  Goldstone coverage has  a 
55 p e r c e n t  duty c y c l e  f o r  t h i s  t i m e  o f  y e a r  due t o  i t s  
l a t i t u d e .  However, t h e r e  i s  only 50 p e r c e n t  coverage of 
t h e  E V A ' s :  a l l  of t h e  f i r s t  one,  h a l f  of t h e  second one 
and none of t h e  t h i r d  one. The b a s i c  problem i s  t h a t  t h e  
coverage has  a p e r i o d  of 25 hours wh i l e  t h a t  of t h e  EVA'S 
i s  only  2 1  hours  and they  tend t o  d r i f t  a p a r t .  
synchron iza t ion  i s  n o t  necessary f o r  a few EVA pe r iods  
s i n c e  t h e  coverage pe r iods  a r e  l o n g e r  than  t h e  EVA p e r i o d s .  
For example, complete coverage could  be ob ta ined  if t h e  
EVA p e r i o d  w a s  extended t o  22 hours  and t h e  second EVA 
occurred  e x a c t l y  i n  t h e  middle of  t h e  coverage pe r iod .  

There is  some adjustment of t h e  phas ing  between 
t h e  E V A ' s  and t h e  coverage per iods  by s e l e c t i o n  of t h e  LM 
touchdown t i m e .  For example, t h e  touchdown t i m e  could be 
de layed  by 2 . 9  hours  where t h e  LM Descen t  Propuls ion  System 
a b o r t  l i m i t  i s  reached. I t  could be advanced a t  t h e  
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ABSTRACT 

Continuous TV coverage  d u r i n g  Rover traverses 
would b e  enhanced i f  w e  cou ld  o b t a i n  t h e  8 dB improvement 
a 210'  d i s h  g i v e s  over an  85 '  d i s h .  Using Apol lo  1 6  
l aunch  d a t e s  and t h e  Apol lo  15 nominal l u n a r  t i m e l i n e  
a c h a r t  w a s  p r e p a r e d  t o  show t h e  Golds tone  210' d i s h  
cove rage  of t h e  t h r e e  Rover EVA'S f o r  t h e  nominal ,  L + 1  
and L+2 launch  months. The coverage  from Parkes  and 
J o d r e l l  Bank are a l so  shown. I t  a p p e a r s  t h a t  o n l y  a b o u t  
50  p e r c e n t  coverage  i s  a v a i l a b l e  from Golds tone  b u t  it 
i s  b e l i e v e d  t h a t  t h i s  c o u l d  be s i g n i f i c a n t l y  i n c r e a s e d  by 
a d j u s t m e n t  of t h e  LM touchdown t i m e  and l u n a r  t i m e l i n e .  
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expense of  lower sun angles a t  touchdown; r e d u c t i o n  t o  7 O  
would g i v e  5 . 2  hours  advance. This  i s  shown i n  t h e  t o p  
p a r t  o f  F igure  2 .  Again examining Goldstone coverage ,  it 
i s  seen  t h a t  ea r l ie r  touchdown times do n o t  h e l p  b u t  t h e  
maximum de lay  of  touchdown t i m e  i n c r e a s e s  coverage t o  6 1 % .  
The complete coverage mentioned i n  t h e  p rev ious  paragraph  
would be a 6 . 5  hour touchdown de lay  and 2 2  hour EVA p e r i o d s .  

OTHER COVERAGE 

Also shown on Figure 2 i s  t h e  coverage f o r  Pa rkes ,  
A u s t r a l i a .  I t  has  a low duty c y c l e  of 1 3  p e r c e n t  because 
of  i t s  l a t i t u d e  b u t  a l s o  because of  s t r u c t u r u  l i m i t a t i o n s  
which r e q u i r e  e l e v a t i o n  angles  g r e a t e r  than  30° above t h e  
l o c a l  hor izon .  This Parkes  coverage h e l p s  n o t  a b i t .  
While it does n o t  p r e s e n t l y  have t h e  equipment f o r  Apollo 
TV r e c e p t i o n ,  J o d r e l l  Bank has i n t e r e s t i n g  coverage;  i t s  
6 2  p e r c e n t  du ty  c y c l e  j u s t  happens t o  g ive  complete coverage 
of t h e  t h r e e  (nominal) EVA'S .  

L + 1  AND L+2 LAUNCH DATES 

F igure  2 also shows t h e  coverage f o r  cont ingence  
launches i n  t h e  months of A p r i l  and May, 1 9 7 2 .  I t  i s  seen  
t h a t  t h e r e  i s  a d r i f t  between t h e  coverage p e r i o d s  and t h e  
touchdown t i m e ,  which i s  d i f f e r e n t  f o r  each launch month, 
also t h e  duty c y c l e s  of e a c h s t a t i o n  change, as seen  i n  t h e  
t a b l e  below. 

PERCENT DUTY CYCLE O F  S ITE COVERAGE 

1972 LAUNCH MONTH 
MAY - APRIL 

-L 
STATION MARCH 

Golds tone  55 50 46  

Parkes  13 2 4  29 

Zodrell Sank 62 5 3  47  



Examinat ion of t h e s e  con t ingence  months shows 
approximate ly  t h e  same r e s u l t s .  U n f o r t u n a t e l y  Golds tone  
p h a s i n g  went t h e  wrong way ( re la t ive  t o  the  nominal  EVA 
t i m e l i n e )  and it h a s  a lower duty c y c l e .  Pa rkes  h a s  bad 
p h a s i n g  and too l o w  a d u t y  c y c l e .  Jodre l l  Bank s t i l l  h a s  
t h e  best  coverage. 

SUMMARY 

U n f o r t u n a t e l y ,  t h i s  s t u d y  of Apol lo  1 6  2 1 0 '  coverage 
d i d  n o t  give an  u n q u a l i f i e d  conf i rma t ion  of t h i s  approach.  
Some coverage  i s  a v a i l a b l e  (about  50 p e r c e n t )  and t h i s  cou ld  
be i n c r e a s e d  i f  t he  coverage  r equ i r emen t  i s  e n t e r e d  as a 
c o n s t r a i n t  on the  mis s ion  p l a n n i n g ,  a l o n g  w i t h  a l l  t h e  o t h e r  
c o n s t r a i n t s .  
which would w a r r a n t  a s c h e d u l e  s l i p .  

There i s  n o t h i n g  i n  t h e  A p r i l  or May coverage 

2031-JJO-jf 
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J. O'Connor 
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